Intracerebral hypoglycemia and its clinical relevance as a prognostic indicator in severe traumatic brain injury: A cerebral microdialysis study from India.
Traumatic brain injury (TBI) remains a major cause of morbidity and mortality worldwide. Largely, the prognosis is dependent on the nonmodifiable factors such as severity of the initial injury, Glasgow coma scale score, pupillary response, age, and presence of additional physiological derangements such as hypoxia or hypotension. However, secondary insults continue to take place after the initial injury and resuscitation. The study hypothesis in the present research article was that hypoglycemia is an independent outcome prognosticator in severe traumatic brain injury. The study aimed to assess the role of glucose monitoring in the brain parenchyma as an independent outcome prognosticator and also to study its association with plasma glucose levels. The aim of the study was to analyze the relationship of intracerebral glucose measured by intraparenchymal cerebral microdialysis (CMD), and also to study its relationship with blood glucose levels. We also evaluated the relationship of these values to the outcome of patients. Prospective nonrandomized study conducted at a tertiary care trauma center in India. Twenty-five patients with severe TBI, who underwent decompressive craniectomy, were prospectively monitored with CMD catheters. Twenty cases had unilateral catheters placed intraparenchymally (20 mm inside the brain parenchyma to accommodate 10 mm of the semipermeable catheter tip and another 10 mm of extra catheter length). Frontotemporal contusions were noted in 21 cases and an acute subdural hematoma (with/without associated contusions) were noted in 15 cases in the present series. Bilateral CMD catheters were placed during bifrontal decompressive craniectomies in five patients (two patients had peri-contusional catheters placement; these patients had bilateral frontal contusions); while, the remaining 3 patients had a contralateral catheter placement in the normal brain parenchyma [Table 1]. The position of the catheters was confirmed on postoperative computerized tomographic scan carried out in these subjects. However, bilateral catheter placement to compare the difference in cerebral biochemical values of glucose in the penumbric zone as well as the normal brain could not be done in all cases due to cost restraints. The relation between plasma glucose and CMD-measured interstitial brain glucose concentrations, as well as the temporal pattern of CMD glucose was studied for 3-5 days following a decompressive craniectomy using a CMD analyzer at the patient's bedside at 1 hourly intervals. All data were tabulated in Microsoft Excel 2011 and analyzed using SPSS version 21. To calculate the correlation between plasma and CMD glucose, Pearson's correlation was used with a two-tailed test of significance. Student's t-test was used to calculate the difference in means between the two groups. Significance was assumed at P ≤ 0.05. Fifteen patients (60%) had a good outcome in terms of the Glasgow Outcome Scale (GOS) at 3 months while the rest (10 patients) had a poor GOS at 3 months. There was a significant difference in the incidence of hyperglycemia (random blood sugar >10 mmol/L) between the two groups (P < 0.0001). The difference between the two groups while comparing episodes of hypoglycemia was also significant (P = 0.0026). The good outcome group had fewer episodes of brain hypoglycemia during the presence of systemic hypoglycemia (P = 0.0026). Neither the mean blood glucose values nor the mean cerebral glucose values predicted the outcome at 3 months. After decompressive craniectomy in severe TBI, there was a poor correlation between the plasma and CMD glucose concentration. A higher degree of variation was seen in the correlations for individual patients. Neither the mean blood glucose values nor the mean cerebral glucose values predicted the outcome at 3 months. The good outcome group had fewer episodes of both hyperglycemia and hypoglycemia.